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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The cleaning agent for semi-conductors which is used in case the residue object generated 
in the production process of the component using a ferroelectric ingredient is removed and which 
consists of a water solution containing polycarboxylic acid. 

[Claim 2] The cleaning agent for semi-conductors according to claim 1 whose polycarboxylic acid is 
oxalic acid. 

[Claim 3] Furthermore, the cleaning agent for semi-conductors containing a fluorine compound 
according to claim 1 . 

[Claim 4] The cleaning agent for semi-conductors according to claim 1 whose ferroelectric 
ingredient is a tantalic acid strontium bismuth. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is the nonvolatile memory production process which used the 
ferroelectric, and relates to the cleaning agent for semi-conductors used for removal of the residue 
object generated at the time of etching etc. 
[0002] 

[Description of the Prior Art] Since the data remembered that the memory currently used abundantly 
at the computer etc. turns off the power conventionally were eliminated, it always energized or the 
power source for backup was needed. However, the nonvolatile memory which used the ferroelectric 
ingredient was developed in recent years. This nonvolatile memory is considered in the use to file 
memory, personal IC card, and mobile communication equipment, a Personal Digital Assistant 
device, AV personal computer, etc. As a ferroelectric ingredient which is the important point of 
nonvolatile memory, PZT (called PZT for short), a tantalic acid strontium bismuth (called SBT for 
short), etc. are used. Moreover, properties, like adhesion with the substrate and ferroelectric of** 
silicon dioxide with high ** diffusion barrier property with low ** reactivity with high ** thermal 
resistance with the mismatch of a lattice constant with ** ferroelectric ingredient with sufficiently 
small ** electric resistance small as an electrode material of the nonvolatile memory which used the 
ferroelectric etc. is good are required, and platinum (Pt), ruthenium oxide (RuOx), oxidization 
iridium (Ir02), etc. are used. 

[0003] For this reason, the residue object generated in a nonvolatile memory production process at 
the time of etching etc. becomes a thing containing these metals, removal of a residue object is very 
difficult, and the technique of removing these residue objects is needed. In order to remove these 
residue objects, generally the approach of removing with the amine system exfoliation liquid which 
usually contains a hydroxylamine is enforced. However, the amine system exfoliation liquid 
containing a hydroxylamine has many troubles in respect of safety and an environment, and it also 
has the trouble of having to use it under still elevated temperature conditions. 
[0004] 

[Problem(s) to be Solved by the Invention] The technical problem of this invention is offering the 
cleaning agent for [ which is used for the approach of removing the residue object generated in a 
nonvolatile memory production process at the time of etching etc. / which was safe and was 
excellent also in the environmental side ] semi-conductors. 
[0005] 

[Means for Solving the Problem] this invention persons found out that the water solution containing 
polycarboxylic acid might suit the purpose as a cleaning agent for semi-conductors, as a result of 
repeating examination wholeheartedly, in order to solve the above-mentioned purpose. This 
invention is completed based on this knowledge. That is, this invention offers the cleaning agent for 
semi-conductors which is used in case the residue object generated in the production process of a 
component which used the ferroelectric ingredient is removed and which consists of a water solution 
containing polycarboxylic acid. 
[0006] 

[Embodiment of the Invention] The polycarboxylic acid used in the cleaning agent for semi- 
conductors of this invention may be used independently, or may combine two or more sorts. As such 



http://www4.ipdl . ncipi . go jp/cgi-bin/tran_web_cgi_ejj e 



6/27/2006 



JP,2003-100715,A [DETAILED DESCRIPTION] 



Page 2 of 3 



polycarboxylic acid, partial saturation dicarboxylic acid, such as saturation dicarboxylic acid, such as 
oxalic acid, a malonic acid, a succinic acid, a glutaric acid, an adipic acid, a pimelic acid, a 
SUPERIN acid, an azelaic acid, a sebacic acid, Ung decanedioic acid, and a DODEKANNI acid, a 
maleic acid, a fumaric acid, an itaconic acid, a citraconic acid, mesaconic acid, and glutaconic acid, 
is mentioned. In the above-mentioned polycarboxylic acid, it is oxalic acid especially preferably. 
Although especially a limit does not have the content of the polycarboxylic acid used for this 
invention and it is suitably chosen according to a situation, it is usually 0.1 - 15 % of the weight, and 
is 1 - 5 % of the weight preferably. If this amount has the slow removal rate of a residue object at 
less than 0.1 % of the weight and exceeds 15 % of the weight, since the problem of polycarboxylic 
acid depositing occurs, it is not desirable. 

[0007] While the above-mentioned substrate is immersed into the approach immersed, for example 
into a cleaning agent as the removal approach of the residue object by this cleaning agent in the 
substrate using the ferroelectric ingredient which the residue object generated, and a cleaning agent, 
the approach of agitating a cleaning agent etc. can be mentioned with supersonic vibration, an 
impeller, etc. Moreover, although it is good at the temperature of the arbitration from a room 
temperature to the boiling point, 90 degrees C is desirable from ordinary temperature, and 20-70 
degrees C is [ that what is necessary is just to select the temperature of a cleaning agent suitably, 
judging from the condition of an extant residue object ] usually especially desirable. Furthermore, 
there is no removal processing time and it should just choose especially a limit suitably according to 
the removal approach, the temperature of a cleaning agent, etc. 

[0008] After removing a residue object using this penetrant remover, as a rinse to be used, it is 
enough with water, and there is no need of using an organic solvent like alcohol. Moreover, 
according to the presentation of a residue object, and a property, a surfactant, a chelating agent, a 
fluorine compound, etc. may be suitably added to this cleaning agent. 

[0009] Furthermore, a fluorine compound can be made to contain by request in order to raise the 
removal ability of the residue object of the cleaning agent of this invention. As this fluorine 
compound, fluoric acid, ammonium fluoride, a hydrofluoric acid, ammonium hydrogendifluoride, 
ammonium fluoroborate, etc. are mentioned. 

[0010] This fluorine compound may be used independently and may be used combining two or more 
sorts. Moreover, although what is necessary is for the content not to have especially a limit and just 
to choose suitably according to a situation, it is usually 0.001 - 10 % of the weight, and is 0.01 - 1 % 
of the weight preferably. At less than 0.001 % of the weight, when there is a possibility that 
improvement in the removal ability of a residue object may not fully be demonstrated and it exceeds 
10 % of the weight, there is a possibility of causing the corrosion of an electrode, Si substrate, etc. 
[0011] ° 

[Example] Next, although an example explains this invention to a detail, this invention is not limited 
at all by these examples. In addition, drawing 1 shows a part of production process of the memory 
which used the ferroelectric ingredient. Drawing 2 is a typical sectional view of a component where 
the residue object after forming metal wiring used in the example and the example of a comparison 
exists. A part of production process of the memory shown in drawing 1 forms an insulating layer 5 
on the Si substrate 6, and it forms the lower electrode 4 on it. Furthermore, after forming the 
ferroelectric ingredient 3 on it and forming the up electrode 2 subsequently, it covers by the 
insulating layer 1 . Then, although the various metal wiring 8 is formed by dry etching, 02 ashing, 
etc., as shown in drawing 2 , the residue object 7 containing a metal, the organic substance, etc. 
generates, and it adheres on a substrate at that occasion. 

[0012] Although 40 degrees C was immersed for 5 minutes in the component shown in example 1 
drawing 2 into the water solution containing 3.4 % of the weight of oxalic acid, ultrapure water 
performed the rinse after that and SEM observation after desiccation was performed, it was checked 
that the residue object is removed completely. 

[0013] Although 50 degrees C was immersed for 1 minute in the component shown in example 2 
drawing 2 into the penetrant remover which is a water solution containing 3.4 % of the weight of 
oxalic acid, ultrapure water performed the rinse after that and SEM observation after desiccation was 
performed, it was checked that the residue object is removed completely. 

[0014] 40 degrees C and 5-minute immersion were performed into the penetrant remover which is a 
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water solution which contains 5.5 % of the weight of oxalic acid for the component shown in 
example 3 drawing 2 . Although ultrapure water performed the rinse after that and SEM observation 
after desiccation was performed, it was checked that the residue object is removed completely. 
[0015] Although 40 degrees C was immersed for 1 minute in the component shown in example 4 
drawing 2 into the penetrant remover which is a water solution containing 3.4 % of the weight of 
oxalic acid, and 0.2 % of the weight of ammonium fluorides, ultrapure water performed the rinse 
after that and SEM observation after desiccation was performed, it was checked that the residue 
object is removed completely. 

[0016] 50 degrees C and 10-minute immersion were performed into the penetrant remover which 
contains 3.4 % of the weight of citric acids for the component shown in example of comparison 1 
drawin g 2 . Then, although ultrapure water performed the rinse and SEM observation was performed 
after desiccation, most reduction of a residue object was not observed. 

[0017] 50 degrees C and 10-minute immersion were performed into the penetrant remover which 
contains 3.4 % of the weight of tartaric acids for the component shown in example of comparison 2 
drawing 2 . Then, although ultrapure water performed the rinse and SEM observation was performed 
after desiccation, most reduction of a residue object was not observed. 
[0018] 

[Effect of the Invention] The cleaning agent for semi-conductors of this invention can be removed 
easily, without corroding the residue object generated in the production process of a component 
which used the ferroelectric ingredient for a wiring material etc. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Dr awing 1] It is the typical sectional view of a component showing a part of production process of 
the memory which used the ferroelectric ingredient. 

[Drawing 2] It is the typical cross section of the component in the condition that the residue object 
after forming metal wiring exists. 
[Description of Notations] 

One insulating layer, 2 up electrodes, about 3 dielectric materials, 4 lower electrodes, five insulating 
layers, 6Si substrate, 7 residue object, 8 metal wiring 
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DRAWINGS 



[Drawing 1 1 
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[Drawing 2] 
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